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(57) Claim 

1. A bimetal grinding ring which includes a base casting material which is made of a 
first metal composition and includes a recess and a hardfacing layer made of a second 
metal composition which is arcuate in shape and is located in the recess, the hardfacing 
layer being rebuildable over the service life of the grinding ring. 



2. A bimetal grinding ring in accordance with claim 1, wherein the base casting 
' material is made of cast white iron material. 

4. A bimetal grinding ring in accordance with claim 2 or 3, wherein the cast white iron 
material has a composition which includes: 



(a) 2.3 to 3.0 percent by weight carbon; 

(b) 0 to 1 .0 percent by weight silicon; 

(c) 0.5 to 1.5 percent by weight manganese; 

(d) 23 to 30 percent by weight chromium; 

(e) 0 to 1 .2 percent by weight copper; 

(f) 0 to 1 .5 percent by weight molybdenum; and 

(g) 0 to 1.0 percent by weight nickel. 
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(10) 699301 

5. A bimetal grinding ring in accordance with claim 1, wherein the base casting 
material is made of cast steel material. 

9. A bimetal grinding ring in accordance with any one of the preceding claims, 
wherein the hardfacing layer has a composition that includes: 

(a) 14 to 35 percent by weight chromium; 

(b) 1.8 to 7.5 percent by weight carbon; 

(c) 0 to 4 percent by weight manganese; 

(d) 0 to 1.5 percent by weight silicon; and 
the balance being iron. 

1 3 A method of production of a bimetal grinding ring wherein a first metal 
composition is cast into a base shape forming a base cast including a recess and 
subsequently a hardfacing layer made of a second metal composition which is arcuate 
in shape is applied to the recess, the hardfacing layer of the grinding nng bang 
rebuildable over the service life of the grinding ring. 

14. A method of production of a bimetal grinding ring in accordance with claim 13, 
wherein the hardfacing layer is applied and reapplied, when necessary, to the base 
casting by way of welding. 
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ABSTRACT 



The present invention relates to a bimetal grinding ring (10,12) which includes a base 
casting material (14,16) which is made of a first metal composition and includes a 
5 recess (18,20) and a hardfacing layer (22,24) made of a second metal composition 
which is located in the recess, wherein a material is grinded substantially in the recess 
(18,20) which is reinforced by the hardfacing layer (22,24), the hardfacing layer 
(22,24) being rebuildable over the service life of the grinding ring (10,12). 

10 The present invention also relates to a method of production of a bimetal grinding ring 
(10,12). 
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I cl oca. and sMlar materials Wo fine particulate matter. The* b» P« g 

, ir-*^*«^^-*' ta,-,,, * , * hc, " rf 

these stresses and high abrasion. 

In Lrdance »i,h one aspect of the present invendon, there - provtded a W 
S Ln and includes a recess and a hardfacing layer made of a second meta, 
being rebuildable over the serviee life of the grinding nng. 

nLdance^a^er^ofhe — ,be« ia a,so proved a nteth^ 

. s eond meta, composition which is areoa.e in shape is app«ed to the recess rh 
ta , dfa ch,g by erofu,egri„d,gringbe i „grebo M a W eover,heservicehfeof,he g nnd.„g 

2 0 Th! apparatns and method of the present invention wM now be described by way of 

example, with reference to the accompanying drawings, m whch:- 

Figure l isasecrionmsideviewofatopandbottombimetalgrindingnnaand 

Figure 2 is a schematic view of the hatdfacing equipment used in the productton 
bimetal grinding ring shown in Figure 1. „ ri „„,, m 
25 in Figure ., there is shown a top grinding ring 10 and a bottom gnndmg ™g .2 « 

„ M ude abasecasting .4 and 16 respectively. The base castings U and « are mad 
rf. first meral composition. The meta. base, 14 and .6 both have recesses .8 and 20 



shown in Figure 1 . An arcuately shaped hardfacing layer 22 and 24 made of a second 
metal composition is applied to the recesses 18 and 20 respectively by welding. 
The method of production of the bimetal grinding ring will now be described with 
reference to Figure 2. This method is a preferred embodiment only and the invention is 
5 not restricted to the particular method described herein. 
The welding equipment 26 includes a weld head positioner 34 attached to a wire feeder 
32 which is further attached to a welding head 33. The weld head positioner 34 is 
controlled by a weld head positioner control device 36. A welding and wire feed control 
device 30 is attached to and controls the wire feeder 32 and welding head 33. A welding 
10 power supply 28 is further attached to the welding and wire feed control device 30. 
A rotating jig 42 is rotatably mounted on a rotator 44 which is attached to a rotator 
control device 38. The casting 14 is positioned on the rotating jig 42. 
The hardfacing layers 22 and 24 are applied onto the base casting 14 as follows. 
The hardfacing wire is fed into the wire feeder 32. The welding equipment 26 is 
15 automated and applies the hardfacing layers 22 and 24 onto the base metal casting 14. 
The rotator 44 rotates the rotating jig 42 such that the hardfacing layer is applied to the 
base metal casting 14 by decreasing or increasing circles of the second metal composition. 
The weld head position 34 is controlled by the weld head positioner control device 36 so 
that the wire feeder 32 initially starts from the outer edge of the recesses 18 and 20 and 
20 moves towards the centre of the recesses 18 and 20 or vice versa. The welding equipment 
is automated such that the hardfacing layers 22 and 24 are arcuate in shape. 
The resulting bimetal grinding ring also provides the advantage that it is also rebuildable. 
The bimetal grinding rings do not need to be replaced as a whole but rather, once the 
hardfacing layers 22 and 24 have worn down to an unsuitable depth, the hardfacing layers 
25 22 and 24 are rebuilt by way of the method as described herein. 

A rust preventative coating may also be applied to the hardfacing layer. 

The base may be made of a rigid material such as cast iron material having the following 

features. All percentages hereinafter are by weight unless otherwise indicated. 
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• • -th a hardness of 200-600 HB.The white iron prefereably generaUy 



the following ranges: 
Carbon 2.3 to 3.0% 

5 Silicon 0 to 1.0% 
Manganese 0.5 to 1.5% 
Chromium 23 to 30% 
Copper 0 to 1.2% 

Molybdenum 0 to 1.5% 

10 Nickel 0 to 1.0% 



A cast s,ee. hea. ,rea.ed .0 wi.ha.and gouging and high stress and hav,ng a h»d ess of 
MM50HB. oas. sue. prefe^ has a Condon «*. — - «— « 



15 ranges: 

Carbon 0.25 to 2.0% 
Manganese 0.4 to 1.8% 
Chromium 0 to 2.0% 
Molybdenum 0 to 0.5% 
20 Silicon 0.15 to 0.8% 

Nickel 0 to 2.5% 

Sulfur less than 0.04% 

Phosphorus less than 0.03% 
May also contain Vanadium, Titanium, Tungsten. 
25 Incidental Impurities. 

The cast steel preferably also has the following characteristics. 
Tensile strength At least 400 megapascals 
Elongation A minimum of 5 % 
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Impact strength At least 1 5 Joules 

The hardfacing composition may be made of a weld material having the following 
features. 

The hardfacing composition is typically a metal alloy which is in the form of a flux cored 
5 wire for welding. This composition preferably generally conforms with AS 2576-1982. 
The alloy preferably has a composition within the following ranges. 

Chromium 14 to 35 % 
Carbon 1.8 to 7.5% 
Manganese 0 to 4 % 
10 - Silicon 0 to 1.5% 

Microstructure - Primary Chromium Carbides Volume Fraction 50-75% 

Eutectic/Secondary Carbides 20-30% 
This alloy is particularly successful in applications involving gouging and high stress 
abrasion in heavy industry. 
15 The hardfacing composition may also contain Niobium, Vanadium, Titanium, Tungsten, 
Tungsten Carbide Granules or Molybdenum together with incidental impurities. 
A table illustrating the advantages of the above composition are set out below. 
Example 

The present invention will now be illustrated by the following example of a simple hard 
20 facing composition. The composition has the following components. 
Carbon 6.00 % 
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M»rhanical Data 
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Abrasion Resistance 


Excellent 


Impact Resistance 


Moderate 


Deposit Efficiency 


90% 


Hardness 


66 HRc 


Machineability 


Grinding only 


Oxy Acetylene Cutting 


Not possible 



fc use, the *lnd mg of matenais such as coa,. ores and other materials is achteved by w ay 
oftagepdverisingtafis wKch crush *e materia! agab^ohardfadng layers 22 a„< 24, 
respective.,, of grinding rings .0 and .2 respectively. The hardfaeing layers 22 and 24, 
,5 respective.,, are subjected to substantia an of the wearing forces caused by the gnndrng 
of the materials. The base castings 14 and .6, respectively, are no. desrgned to be 
subjected to any wear forces. 

When the hardfacing layers 22 and 24. respectively, have worn down to an unsuitable 
depth, the hardfacing layers 22 and 24, are reapplied by the we,ding process as herent 

20 before described. t 

Ttebinteta. pinding rings of the present bwention are applicable in all apphcafons where 
cmshingisrerpred. The present invention is highly applicable to coa. crushing apparatus 
as are typically used in electric power stations. 
. Modifications and variations such as would be apparent to a skilled addressee are deemed 

25 to be within the scope of the present invention. 
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The claims defining the invention are as follows: 

1 . A bimetal grinding ring which includes a base casting material which is made of a 

5 first metal composition and includes a recess and a hardfacing layer made of a second 
metal composition which is arcuate in shape and is located in the recess, the hardfacing 
layer being rebuildable over the service life of the grinding ring. 

2. A bimetal grinding ring in accordance with claim 1, wherein the base casting 
10 material is made of cast white iron material. 

3. A bimetal grinding ring in accordance with claim 2, wherein the cast white iron 
material has a hardness of 200 to 600 HB. 

15 4. A bimetal grinding ring in accordance with claim 2 or 3, wherein the cast white iron 
material has a composition which includes: 

(a) 2.3 to 3.0 percent by weight carbon; 

(b) 0 to 1.0 percent by weight silicon; 

20 (c) 0.5 to 1.5 percent by weight manganese; 

(d) 23 to 30 percent by weight chromium; 

(e) 0 to 1.2 percent by weight copper; 

(f) 0 to 1.5 percent by weight molybdenum; and 

(g) 0 to 1.0 percent by weight nickel. 

25 

5. A bimetal grinding ring in accordance with claim 1, wherein the base casting 
material is made of cast steel material. 
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6. A bimetal grinding ring in accordance with claim 5, wherein the cast steel material 
has a hardness of 200 to 450 HB. 

7. Abimetal grinding ring in accordance with claim 5 or 6, wherein the cast steel 
5 material has a composition which includes: 

(a) 0.25 to 2.0 percent by weight carbon; 

(b) 0.4 to 1 .8 percent by weight manganese; 

(c) 0 to 2.0 percent by weight chromium; 
10 (d) 0 to 0.5 percent by weight molybdenum 

(e) 0.15 to 0.8 percent by weight silicon; 

(f) 6 to 2.5 percent by weight nickel; 

(g) 0 to 0.04 percent by weight sulphur; and 

(h) 0 to 0.03 percent by weight phosphorous. 

15 

8. A bimetal grinding ring in accordance with claim 7, wherein the cast steel material 
composition also includes vanadium, titanium or tungsten. 

9. A bimetal grinding ring in accordance with any one of the preceding claims, 
20 wherein the hardfacing layer has a composition that includes: 



(a) 14 to 35 percent by weight chromium; 

(b) 1.8 to 7.5 percent by weight carbon; 

(c) 0 to 4 percent by weight manganese; 
25 (d) 0 to 1.5 percent by weight silicon; and 

the balance being iron. 



10. A bimetal grinding ring in accordance with claim 9, wherein the hardfacing layer 



composition also includes niobium, vanadium, titanium and molybdenum. 

1 1. A bimetal grinding ring in accordance with claim 9 or 10, wherein the hardfacing 
layer composition also includes a microstmcture of 50 to 75 percent by weight primary 

5 chromium carbides and 20 to 30 percent of eutectic/secondary carbides. 

12. A bimetal grinding ring in accordance with any one of the preceding claims, 
wherein the hardfacing layer is applied to the recess of the base casting material by 
welding. 

10 

13. A method of production of a bimetal grinding ring wherein a first metal 
composition is cast into a base shape forming a base cast including a recess and 
subsequently a hardfacing layer made of a second metal composition which is arcuate 
in shape is applied to the recess, the hardfacing layer of the grinding ring being 

15 rebuildable over the service life of the grinding ring. 

14. A method of production of a bimetal grinding ring in accordance with claim 13, 
wherein the hardfacing layer is applied and reapplied, when necessary, to the base 
casting by way of welding. 

20 

15. A bimetal grinding ring substantially as herein before described with reference to 
any one of the accompanying examples or drawings. 

16. A method of production of a bimetal grinding ring substantially as herein before 
25 described with reference to any one of the accompanying examples or drawings. 
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